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(57)Abstract: 

PROBLEM TO BE SOLVED: To produce a base material for separate paper, excellent in water 
resistance and solvent-barrier properties, and reusable as a waste paper pulp. 

SOLUTION: This method for producing a base material for separate paper comprises coating a coating 
liquid containing a polyvinyl alcohol as a main component on the surface of a base paper comprising a 
wood pulp as a main raw material, and carrying out the flat finish of the coated base paper. The degree 
of saponification of the polyvinyl alcohol is >90 mol.%, and the surface tension of the coating liquid is 45- 
60 dyne/cm. OT AVAILABLE COP" 
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Document Name] 

SPECIFICATION 

[Title of the Invention] 
5 RELEASE PAPER 

[CLAIMS] 

1. A process for preparing a substrate for release paper 
which comprises 

applying a coating solution having polyvinyl alcohol as a main 
component to the surface of a base paper having wood pulp as a main 
material and 

conducting smoothing treatment; 

wherein the hydrolysis degree of said polyvinyl alcohol is at least 90 % by 
mol and the surface tension of said coating solution is 45 to 60 
dyne /cm. 

[DETAILED DESCRIPTION OP THE INVENTION] 
[Technical Field of the Invention] 

10 The present invention relates to a process for preparing a 

substrate for release paper used for adhesive labels, adhesive sealing 
material and adhesive tape. More specifically, the present invention 
relates to a process for efficiently preparing at low cost a substrate for 
release paper, in which an organic solvent solution containing a release 

15 agent such as silicone or a non-solvent release agent can be directly 
applied to the base paper and polyethylene does not need to be 
laminated. 



'00 * VNIHVSV 2280 9fr69 90 IYJ LIW $ 80/ZO MOZ 



(Prior Art] 

Conventionally, as a substrate for release paper, that is a 
substrate for release paper formed by applying a release agent such as a 
solution obtained by dissolving silicone resin into an organic solvent 
5 such as toluene, so that peeling properties from the upper paper of a 
label or sealing material or peeling properties of tape rolled into a 
cylinder are favorable, polyethylene laminate paper, glassine paper, clay 
coat paper and super calender paper are known. 

Of these, commonly used is a substrate, in which a 
10 polyethylene film layer having a thickness of approximately 1 0 to 25 

is formed by extrusion processing on the surface of woodfree paper, 
machine glazed paper or kraft paper, in order to inhibit permeation of 
the coating solution as much as possible and exhibit peeling properties 
to the fullest extent. However, this substrate for release paper in which 
15 polyethylene is laminated is difficult to recollect and reuse in the paper 
making process, as the polyethylene forms a strong continuous 
membrane, which is insoluble in tvater, and this is presently a problem 
in industrial waste disposal. 

Also, known is the method of directly applying an organic 
10 solvent solution of a release agent, instead of laminating polyethylene, 
using as the base paper glassine paper, which has excessively beaten 
pulp as a raw material. However, in this base paper, pulp which is the 
raw material is excessively beaten and the bonds between the fibers are 
strong due to calender treatment. Therefore, there is the disadvantage 
5 that the fibers cannot easily disperse in water when recycling. 
Furthermore, even if the fibers are dispersed in water by increasing 
mechanicaJ force and introducing chemical treatment, reusing as 
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material for normal paper is difficult as the fibers are significantly 
damaged due to strong beating. 

On the other hand, as a substrate for release paper obtained 
by directly coating with a release agent solution without laminating 
5 polyethylene, JP-B- 1-35959, JP-A-4-23876, JP-A-6-264399, JP-A-6- 
306798, JP-A-7-97797, JP-A-7-122239, JP-A-7-252799, JP-A-8-27442, 
JP-A-8- 120599, JP-A-8-144198, Japanese Patent No. 2612528 and JP- 
A-9- 158095 disclose a clay coat type substrate for release paper, in 
which an undercoat layer is formed by applying a coating having an 
10 inorganic pigment or organic adhesive as a main component on the 
surface of the base paper. Also, JP-A-9-158094 and Japanese Patent 
No. 2562766 disclose a substrate for release paper, in which a filler layer 
containing fine particles of an organic substance instead of inorganic 
pigment is formed. In such a substrate, the undercoat layer is 
15 recognized as having the effects of covering and filling the extremely 
small voids in the base paper (hereinafter referred to as pinholes). 
However, between each of the pigment particles of the undercoat layer, 
even smaller continuous pores are infinitely formed and there is the 
problem that the release agent solution permeates into the base paper 
20 through these small continuous pores. Therefore, in comparison to the 
method of laminating with polyethylene, a large amount of a high cost 
release agent must be applied. 

Furthermore, in JP-B-7- 122237 and JP-B-7- 122239, 
disclosed is a substrate for release paper having smoothness and the 
25 property of blocking permeation of the organic solvent (hereinafter 
referred to as solvent barrier properties), which is equivalent to that of 
polyethylene laminate paper, in which a resin layer is additionally 
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formed on the pigment layer to fill the small continuous pores between 
the pigment particles. However, because a resin layer is formed after 
the pigment layer is formed, there is the problem that the number of 
steps increase and costs become high. 
5 Also, in a super calender substrate which is densified by 

mechanically pressurizing, the small space between the fibers cannot be 
completely blocked and the property of blocking permeation of the 
organic solvent (hereinafter referred to as solvent barrier properties), 
which is equivalent to that of polyethylene laminate paper, cannot be 
10 provided. 

JP-A-4-2900 and JP-A-7-229098 disclose a method of 
undercoating starch as a filler. However, this starch solution itself 
becomes buried in the pinholes and therefore cannot completely fill the 
pinholes. Consequently, solvent barrier properties equivalent to that of 
15 polyethylene laminate paper cannot be provided by merely an undercoat 
layer of starch. 

JP-A-6-305087, JP-A-6-306797 and JP-B-6-35720 disclose 
a substrate for release paper to which barrier properties axe provided by 
applying a coating solution containing water-based resin such as 

20 polyacrylamide, polyacrylic acid, polymethacrylic acid, polyitaconic acid, 
polyethylene oxide, polyvinylpyrrolidone, polyvinylmethylether, 
polyethyleneglycol, styrenebutadiene, styreneacryl, acrylic ester and 
polystyrene. However, these fillers are high in cost in comparison to 
water-based resin such as starch and polyvinyl alcohol and so the cost 

25 increases, in the case that an amount large enough for forming a filler 
layer without any pinholes is coated. 

JP-A-5-279995, JP-A-5-279996, JP-A-7-2 16327, JP-A-8- 
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284099, JP-A-8-299895 and JP-A-9- 137399 disclose a substrate for 
release paper, in which a coating solution having polyvinyl alcohol as the 
main component is coated. Polyvinyl alcohol is a material that exhibits 
a superior effect in filling pinholes and when polyvinyl alcohol is used in 
o a substrate for release paper, a filler layer which does not have pinholes 
can be formed. The solvent barrier properties when applied to paper of 
these coating solutions having polyvinyl alcohol as the main component 
differ depending on the hydrolysis degree of polyvinyl alcohol. When 
polyvinyl alcohol having a low hydrolysis degree is used, the solvent 
10 barrier properties are high but water resistance is low and consequently, 
there is the problem that the polyvinyl alcohol elutes due to humidity in 
the adhesion processing step, causing blocking. When polyvinyl 
alcohol having a high hydrolysis degree is used, water resistance is high 
and so problems due to elution of polyvinyl alcohol do not occur but 
solvent barrier properties are low and there is the problem that solvent 
barrier properties equivalent to that of polyethylene laminate paper 
cannot be provided. 

[Problems to be Solved by the Invention] 

The object of the present invention is to use polyvinyl alcohol 
having a high hydrolysis degree for a substrate for release paper and to 
obtain a substrate for release paper excellent in water resistance and 
solvent barrier properties. 
[Means for Solving the Problems] 

The present invention relates to a process for preparing a 
25 substrate for release paper which comprises applying a coating solution 
having polyvinyl alcohol as a main component to the surface of a base 
paper having wood pulp as a main material and conducting smoothing 
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treatment, wherein the hydrolysis degree of said polyvinyl alcohol is at 
least 90 % by mol and the surface tension of said coating solution is 45 
to 60 dyne/cm. 

[Embodiments of the Invention] 



material and coating method of the barrier layer formed on the base 
paper, in order to obtain a substrate for release paper without 
laminating polyethylene on the base paper, which has excellent barrier 
properties equivalent to that of polyethylene laminate paper and water 

10 resistance and can be easily defiberized in water and reused. Thus, a 
substrate for release paper which can fulfill these requirements was 
achieved. That is, as a result of analyzing in detail the functions of 
polyethylene in the conventional substrate for release paper in which 
polyethylene is laminated, the present inventors have found that 

15 forming a barrier layer which can accomplish at once 

(1) complete inhibition of permeation of the silicone coating solution and 

(2) filling of the pinholes having a pore diameter of 1 to 200 which are 
scattered over the base paper 

on a porous base paper excellent in absorbency prepared with wood pulp 
20 as the main ingredient is an effective means for obtaining a substrate 
having barrier properties equivalent to that of film laminate paper. 
Thus, the present invention was accomplished. 



hydrolysis degree of at least 90 % by mol, more preferably a hydrolysis 
25 degree of at least 95 % by mol, is used. When the hydrolysis degree is 
less than 90 % by mol, water resistance is low and the object of the 
present invention cannot be achieved. Polyvinyl alcohol is usually 
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prepared by hydrolyzing polyvinyl acetate. The hydrolysis degree 
represents the degree of hydrolysis. The solubility of polyvinyl alcohol 
to water is strongly influenced by the hydrolysis degree and when 
polyvinyl alcohol having a hydrolysis degree of 85 to 90 % by mol is used, 
5 solvent barrier properties become high but water resistance is low and 
solubility is high. Consequently, there is the problem that the polyvinyl 
alcohol elutes due to humidity in the adhesion processing step, causing 
blocking. On the other hand, when polyvinyl alcohol having a 
hydrolysis degree of at least 90 % by mol is used, water resistance is 
10 high and so problems due to elution of polyvinyl alcohol do not occur but 
solvent barrier properties become low. In the present invention, solvent 
barrier properties are improved using polyvinyl alcohol having high 
water resistance, that is high hydrolysis degree. 

The polyvinyl alcohol used in the present invention usually 
15 has a polymerization degree within the range of 200 to 2500. As a 
result of exhibiting superior film forming properties due to the strong 
bonding strength thereof, the function and effect of inhibiting 
permeation of the silicone coating solution to the base paper having 
small pores is obtained. Besides polyvinyl alcohol, various modified 
20 polyvinyl alcohol such as carboxytic acid modified, amide modified and 
ethylene modified polyvinyl alcohol may be used as the polyvinyl alcohol. 

The surface tension of the coating solution having polyvinyl 
alcohol as a main component of the present invention must be 45 to 60 
dyne /cm when measured by the Wilhelmj method (perpendicular plate 
25 method) in conditions of 20°C and 1 % by weight. In the present 
invention, a CBVP-Z type automatic surface tensiometer made by Kyowa 
Interface Science Co., Ltd. was used for measurement. Permeation of 
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liquid into porous material such as paper is represented by the Lucas- 
Washburn formula h =J~(jycosd-t/2r\). 
h: height which liquid reaches after t time (seconds) 
r: capillary radius 
y: surface tension of liquid 
9: contact angle of liquid and instrument wall 
tj: viscosity of liquid 

As evident from the formula, with respect to the permeability of the 
coating solution to paper, the lower the surface tension, the more 
difficult permeation is, enabling formation of the barrier layer on an 
outer layer. However, barrier properties when coated on paper becomes 
low if the surface tension becomes too low and so the surface tension 
must be 45 to 60 dyne/cm, more preferably 50 to 55 dyne/cm. When 
the surface tension is less than 45 dyne/ cm, film-forming properties of 
the coating film becomes low and the pinholes of the base paper cannot 
be filled, thereby decreasing barrier properties. On the other hand, 
when the surface tension is more than 60 dyne/cm, permeability of the 
coating solution becomes high and the pinholes cannot be covered, 
thereby decreasing barrier properties. In either case, the object of the 
present invention cannot be achieved. The surface tension of polyvinyl 
alcohol depends on the hydrolysis degree and polyvinyl alcohol having a 
hydrolysis degree of at least 90 % by mol has surface tension of at least 
60 dyne /cm. 

As a method of adjusting the surface tension of the polyvinyl 
alcohol having a hydrolysis degree of at least 90 % by mol, chemicals 
commonly known as a defoaming agent or surfactant can be 
compounded. Examples of the defoaming agent or surfactant are lower 
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alcohol-types (such as methanol, ethanol, isopropanol, sec-butanol and 
n-butanol), organic polar compound-types (such as amino alcohol, octyl 
alcohol, isobutyl carbitol, tributyl phosphate, oleic acid, tall oil, metal 
soap, sorbitan lauric acid monoester, sorbitan lauric acid triester, 
ethylene glycol fatty acid ester, pluronic nonionic surfactant, 
polypropyleneglycol and acrylic vinyl polymer), mineral oil-types (such 
as a surfactant compound of mineral oil and surfactant compound of 
mineral oil and fatty acid metallic salt) and silicone-types (such as 
silicone oil, silicone resin, modified silicone, compound of silicone and 
surfactant and compound of silicone and inorganic powder). 

In the present invention, a pigment or adhesive other than 
polyvinyl alcohol can be compounded in the coating solution. The 
pigment is not particularly limited and examples are inorganic and 
organic pigment such as kaolin, clay, aluminum hydroxide, titanium 
15 dioxide, calcium carbonate heavy, calcium carbonate light, talc, plastic 
pigment, zinc oxide, calcium sulfate and barium sulfate. Two or more 
kinds of pigment may be used together. 

Examples of the adhesive are modified starch, 
polyacrylamide resin, styrene butadiene copolymer latex emulsion, 
styrene acryl copolymer latex emulsion and acrylic ester resin. 
However, in order to sufficiently exhibit the filling effect by polyvinyl 
alcohol of the present invention, the compounding ratio of the adhesive 
is preferably at most 50 % by weight of the adhesive component of the 
coating solution (total of polyvinyl alcohol of the present invention and 
25 other adhesive). Furthermore, a small amount of an additive such as a 
dispersant, water resistance agent, lubricant, defoaming agent, coloring 
agent and preservative can be added when necessary. 
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The base paper used in the present invention includes 
woodfree paper, mechanical paper and alkali paper, which is machined 
by a Fourdrinier paper machine, Fourdrinier Yankee paper machine or 
cylinder paper machine using as raw material chemical pulp such as 
5 broad-leaved craft pulp or coniferous craft pulp or mechanical pulp such 
as GP, RGP or TMP. The base paper may contain organic and inorganic 
pigment and machining auxiliary chemicals such as a paper strength 
reinforcing agent, sizing agent and yield improving agent. The base 
paper preferably has a Stockigt sizing degree defined in JIS P8122 of at 
10 least 5 seconds. 

With respect to the amount of the coating solution applied, if 
the amount is too little, pinholes of the base paper cannot be filled and if 
the amount is too much, cost becomes high. Therefore, by applying the 
coating solution to become 0.3 to S g/m 2 in dry weight, excellent barrier 
15 properties can be obtained at low cost. 

As the coating equipment used in the present invention, 
coating machines such as a size press, transfer roll coater, bar coater 
and blade coater can be used. 

After a barrier layer is formed on the base paper, subjecting 
20 to smoothing treatment with finishing equipment such as a super 
calender is effective for improving image quality of the barrier layer and 
barrier properties. Also, as a result, the coating layer of the silicone 
release agent can be evenly formed. In this case, depending on the 
purpose, the smoothness is preferably controlled to the range of 50 to 
25 5000 seconds (Oken smoothness defined in JAPAN TAPPI, Pulp Testing 
Method No. 5). 
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[Examples] 

The present invention is explained in detail based on 
Examples and Comparative Examples, but not limited thereto. 
Hereinafter, in Examples, "part(s)" represents "part(s) by weight and 
5 represents "% by weight". 



Example 1 

Material for paper having the following composition was 

prepared. 

10 Component Weight 
Coniferous craft pulp 70 par t s 

Broad-leaved craft pulp 30 pa rt s 

Rosin sizing agent 0 3 part 

Aluminum sulfate 2 parts 

15 The pulp used herein was beaten to Canadian standard freeness 200 ml. 
Then, base paper with a basic weight of 64 g/m 2 was machined from the 
paper material using a Fourdrinier multi-cylinder paper machine. 
During this process, as the coating solution having polyvinyl alcohol as 
the main component, a 6 % aqueous solution of polyvinyl alcohol having 

20 a hydrolysis degree of 99 % by mol and a polymerization degree of 1700, 
in which the surface tension was adjusted to 55 dyne/cm by isopropanol, 
was coated to have absolute dry weight of 1 g/m 2 to the felt face 
(hereinafter referred to as release agent coating surface) by a gate roller 
coater device installed in the middle of the dryer of the paper machine. 

25 After machining, the finishing treatment was conducted by a super 
calender and a substrate for release paper was obtained. 
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Example 2 

A substrate for release paper was obtained in the same 
manner as in Example 1 except that as the coating solution having 
polyvinyl alcohol as the main component, a 6 % aqueous solution of 
5 polyvinyl alcohol having a hydrolysis degree of 99 % by mol and a 
polymerization degree of 1700, in which the surface tension was 
adjusted to 50 dyne/ cm by isopropanol, was coated to have absolute dry 
weight of 1 g/m 2 to the felt face. 

io Comparative Example 1 

A substrate for release paper was obtained in the same 
manner as in Example 1 except that as the coating solution having 
polyvinyl alcohol as the main component, a 6 % aqueous solution of 
polyvinyl alcohol having a hydrolysis degree of 99 % by mol and a 
15 polymerization degree of 1700, in which the surface tension was 65 
dyne/cm, was coated to have absolute dry weight of 1 g/m 2 to the felt 
face. 



Comparative Example 2 

A substrate for release paper was obtained in the same 
manner as in Example 1 except that as the coating solution having 
polyvinyl alcohol as the main component, a 6 % aqueous solution of 
polyvinyl alcohol having a hydrolysis degree of 99 % by mol and a 
polymerization degree of 1700, in which the surface tension was 
adjusted to 40 dyne/cm by isopropanol, was coated to have absolute dry 
weight of 1 g/m 2 to the felt face. 



20 



25 



eso/oeopi 



'OH VMTHVSV C70n QMQ On VVJ l\0'(tJ * nnnn innr 



13 

Comparative Example 3 

A substrate for release paper was obtained in the same 
manner as in Example 1 except that as the coating solution having 
polyvinyl alcohol as the main component, a 6 % aqueous solution of 
5 polyvinyl alcohol having a hydrolysis degree of 88 % by mol and a 
polymerization degree of 1700, in which the surface tension was 
adjusted to 45 dyne/cm by isopropanol, was coated to have absolute dry 
weight of 1 g/m 2 to the felt face. 

1.0 Comparative Example 4 

A substrate for release paper was obtained in the same 
manner as in Example 1 except that to the substrate for release paper of 
Example 1, low density polyethylene (available from Nippon Polyolefin) 
was laminated in a thickness of 18 ytm by a melt extruder. 
15 The substrate for release paper obtained in Examples and 

Comparative Examples was tested and evaluated regarding the following 
aspects. The results are shown in the Table. 
(1) Barrier properties 

The coating surface of the substrate for release paper was 
20 marked with an oil- base permanent marker and barrier properties were 
evaluated by the number of pinholes that appeared in 10 cm 2 on the 
reverse side. 
(Evaluation criteria) 
®: 0 to 5 pinholes 
25 O: 6 to 10 pinholes 

X : 1 1 or more pinholes 
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(2) Blocking properties 

Water was dropped on the coating surface of the substrate for 
release paper and uncoated base paper was placed thereon and 
laminated by pressure with a hand roller. After air drying, the 
5 substrate was cut into a width of 15 mm and the peeling resistance was 
observed. 

(Evaluation criteria) 
O: No blocking 
A: Some blocking 
10 X : Blocking 

(3) Defiberizing properties 

With respect to defiberizing properties when pulping to 
regenerate waste paper, the obtained substrate for release paper was 
defiberized by a standard defiberizing machine defined in JIS P8209 and 
15 the dispersion condition of the pulp at 5000 counts was observed to 
evaluate the defiberizing properties. 
(Evaluation criteria) 
O: Completely defiberized 
A: Partially defiberized 
20 X : Not fiberized at all 
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Table 1 





Barrier 
properties 


Blocking 
properties 


Defiberizing 
properties 


Ex. 1 


© 


O 


O 


Ex, 2 


© 


o 


o 


Com. Ex. 1 


X 


o 


o 


Com. Ex. 2 


X 


o 


o 


Com. Ex. 3 


© 


X 


o 


Com. Ex. 4 


© 


o 


X 



[Effect of the Invention] 

As described above, according to the present invention, a 
5 substrate for release paper excellent in water resistance and solvent 
barrier properties can be obtained. As apparent from the results of 
Table 1, according to the present invention, a substrate for release paper 
in which barrier properties are high and blocking does not occur can be 
obtained. Furthermore, a substrate for release paper which is reusable 
10 as waste paper pulp can be obtained. 
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[0 006] $ 6CC^^P7-122237#. 7-1222394ftC« 

«cE*rt-*«fc 9 Ktehtc^mmomimm stiff 
s nr i» a . hip bmnmzftfS. u fc&fcj»ng 

i^MtSfcft. XfS8trt*£<&«)=>X HK4&S4 
[0 00 7 ] *fc««WKJWEOr»*ffcLfc*->' { - 

[0 0 0 8] #^¥4-2900^, 1tga¥7-229098^{C«. 

jas»* a±e*s>j 4 l xrm o r s*ffi#H* $ tiro s 

c©«a^«aft*if>*-;np{ca?5L/rL-* 5 
©r. 36±Ke>*-^4B±»-r*a*i*»fc-rc4 
«r*r. c©7c«f>j8«9©T^ l J)l©*rBs}<'jx? i u 

ft#fSc4«fiJJS-CtJ5:i>. 

[0 009] ^^¥5-305087^, &!8- 5 F6-306797#. «f 
^¥6-35720^{C« > ^'JTi";jUT5 K, 'J T ^ 'J 

"■sX^V-i F» >J<y trx;i/tpy f>. sjo;tx;M^ 
;ux-f;u, ^'Jxf-u^^'Jn-Ji'. x^uVT^y 
x>, x^p>ri";^. ri"J^ixfji'. 
f - 1/ 4*©*SWfl|*SW1- S^XjR*^ L r a 'J 
U/ciHJBIffiffl8tt*iM7F3 JVC (,» i. 1/ 
6 c n 6©B±ft?W«««&-?'^ ij jut - )V 
t^-y fc7K«1»fli4 Jt^siffir * -JU© 
«rl>S±»a*fl5Jffir*5K4^fi{C^WL/A:tB^3X 

[ 0 0 1 0 ] ttc. ftmW- 5-279995-^. ^¥5-279996 
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^ &B!¥7-216327*t, »M¥8-2840995|. ^§3^8-29 
9895^ 1#MT9-1373»#«:«, #y tf~)l7)\/3~-)\/ 

Tnsnr^s. #y e~^7;io-;uB. $aifce> 

ttKB£*i*s. »ita©fic»#yb:^iur;U3-;w«r 10 
<£ffl LfctB£*«>< 'J +ttBW< tt5*W*tt#ft< , 

BiK< tt*fc«M*y ti;U7;Ua-JKD«Ul b^TVUB 

jjtu&c^ WB^y+ttBfi<. #yj.*u>5 3 

*- h«KE»T*J:9a«tifc«W^y+tt**t#t 
[0 0 11] 

[AWRft(/J:9£t&ll] *Ct?#»BiDliB 20 
»tKfflSWc^b®cDiUc^ y ^;u7;U3-ju*« 
jbu »*tti«w^y+ttfc«nfc«Biisfla»*ttff 

[0012] 

#90mol%«±, *>O^X«0>*ffi5R***45^60dvne/cm 
[0013] 

4«tifc'<y+tt£iM**«U *»o**"WSa«:(i 

K»*f *^y +IBOtmteJ:C«^*ffi*«»W^ 

/c„ Tft*>5#y**U>*55*-hUk^0iW* 
IWW©#yi*U>O«ft*IB»Ktofc0IB#fUfc 40 

urn, *&wmm&*w*)[,y-zi.mwtLxmm3ti 

(1)1/ y n - >»IS©S»4£ffiWfc»fllT 6 C t % 

fcitf (2)J^«C*ft^STLai-200(iffl©t>*-^ 

*a±«e>i-*c4*Hi»«:«!Er*cA*«r**^y+ 

[ 0 0 l 4 ] *«W«C*5C>r«WtaE90nolXK±, s 
CCWSU< B95tol«eU:©#y e-;l/7JU3-^ffl 50 
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4 

C>6nSo (MtlfiW9Gmol««:j«fcai»i:lt*tt*«fi 

ji/7Ji/3 — ii/ttHIBft k: tt # y BB» tr iju * fln*#))S u 
g-C£>6 0 #y tr-;U7ii/n-^o*«:j*'raj6ll?tt« 
#y ^ju7ib3-ji/*«flii/fc»^tt, »«><y+tt 

Bit < ft 6 *W*te#ffi < ttMttB* < ft £ - U fc# 0 
rtt«BlTH^©JBB«cJ:0#y t'^;U7^3-^ 

ftK9QnoWtt±©#y e-^7iU3-JU*ttfflLfc» 
»*tt^<ft*fcft#y^-^7il/3--^©«Hi 
H57A4Wttl,ttl»**. jSM^y+ttBfi<ft4. * 

y t'~;U7 no -;U££ffl u , jgflJ^ y +14* 1/ 

[0015] #«Pj©#y ^;U7;bn-jUB v 
^a2oa-2500©l5H©fc0^ttffl3h, *©*HftiB 

jffla******- tfy^jurjua-^ti/cBtfy 

t'^;U7^ri~;UD^\ *;l/#>BKtt. 7SK^ 

[0 0 16] *»M©*y e-;b7^3-Ji'*£d5»4 
ra^«©S*H3B*B, O^'Mi^S (SfiSffi) 
r2 0 , C > HI°/o(D^#r9IS 1/^4 5-6 0 dyne/ 

TB, Lucas-Washburn(DS hW" (rr cos 0 • t/2 7/ ) T? 

h: ««*t»n (tw accsjarsns 

r : «(*©*ffiSB* 

<K^O^X«©ajittCcr?i*rc©^6to^SJ:5 

ft o r ^rr t»ic^x L/te«^©^ y +ttBfi< ft ^>/c 

^ffliR*tt45^60dyne/aiK MWff* 0 < B50~55d 
vne/cmrftSCi^S-CAS. »ffi5g*^45dyne/cm 
{c«fcft^i»^JSE«tt«6*J«<ft0. «S©tf>* 
C i*«r#r'< y ttt^fiTl/, i£tceo 
dyne/an* jB*&<b^«©a2fe*:i ft 0. e>*-;U«r 

ac»»tci*«r*r^y+tt3WiSTi/ 4 ortiawi^ 
ccfc*«w©ew4aflE-f *ct^-c*fti>. ^yt^^ 

;U7 3 - JKDaffi58*« WtaccfiSff L % ^kg90mo 
1%tt±<D^y ^^JU7;l/^-^B60dyne/cmW±CD^ffl 
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[0017] CCD^ffcg90mo1%W±CD^ 1 ; V~)VT)\< 

xmivzz. ffitefflL WffiSttftJturB, fittr^u 
(-**->-->k x&s-)^ 4v?xxrtJ- 

)l&m± * f- fr. rfto Pi? *3!# 
-ftf>r514flh #'j7 , Pt , i/>^j3-jk 7*y;n£ 
->MR#y . (it^fttowsffitt^J 

[0018] ^x$cc# y t*^;ur^ 20 

[0019] ttcmmit bx\mm^m, #»7& 

yjl/7 3F*WM* U > 7 

^i?;^3X **u>7* y;^lp(*7f 9 30 

;x7^ 3 >. fc<fctf7 £ y jUMxxf-;Wfcltfllt*# 

mm, mtsm, mmmop 

[0 02 0] #«W«:ffll»6ft*JRK«ffiiaM^77 h 

;*Jl,y\ HWi^^y hWm®it¥'W? % GP, RG 40 

[0 0 2 1 ] ^IftC^ffifitl/TB, *«tTfifr«« 
ftSfctf), K&flffi^0.3^5g/m l £ft£J:SK&^ 50 



«fH!¥ 1 1 -3 23 7 7 5 
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set rsflratifc'i «; +tt*»* c £ *«jib t ft 

So 

[0022] *xn(cnc»6niKCRi£ itu, * 

[0 0 2 3 ] &fcBWStC^y+JB**«Lfca, '< 

y+Ji0ffiMtffi#£ft9. /*y+ttfl±cc*»rc* 

^5000$ (JAPAN TAPPBBS^^^KRSNo.SCCtUEStl 
[0024] 

BftK ftfc, «TG>fll*© r^pj itt-r^t rss 

[0 0 2 5 ] HfKffll 

SS 

c c rffl^/c^Ji'^B^n-en^^^ <t>'z*>#- 

S®?g^55dyne/cmCCpISt/c^bS99mol%, fi^Sl7 

&iq/m* ttez>£>x<cy x)ihm Mwmim* ar 

[5]) {c^L//c 0 ©iK^x-A-*i/>ycc < t»3f±±W 
[0 0 2 6] H«5^)2 

spy tr^;U7iUn-;u*i^trsSfeXiRil/r^ v 

7*D m- y - 50dyne/cn<C!m£ L tc&itfg.99m 

01%, S^Ki7oo©#y tf-;U7;U:3-;u*S$£, 
S6% r^^msig/m 1 1 ft €> <t ^ cc 7 x ;u h m temtt 

[0027] mmi 

#y tfr.;U7JU3-Ju*ifl6»4rs»xiKior. ^ 

{tSssmoW, S^Sl700, *ffiSB*65dvne/an©#y t 
^;l/7;U3^;l/7K^ ; Sr, i§K6%r^gSlg/m 2 <!: 

[0 0 2 8 ] ttt»(2 



7 

&99mol%. ffi£gl700. A V7'P^V-;U-C^E5S^4 
Odvne/cnrfClS&l/fc*'-! tfx;l>7JU:3--.>M<j§?Bi*. iS 

btcmimmmi mate b-c m&mmmm® tc 
[0029] mm* 

S88mol%. ffi£Kl700. <tV?aJ-iS-}\,'C&mffi}4 
5dvne/cm{C5gSL//t!}< , J K-A'T ^-i^WH, ft 
S6%-Ciief£ffiSlci/m ' £ % S <fc -5 CC 7 * * h ffiK&fl 

[0030] J±$S0M 

SI!S 1 ©IWftfflgttCc 3 h tc (£ffigtf * * u > 

unto? 2 *- h zMLtcmitmmmtwimmm 
[oo3i] mmm^mmvwibtitcmmmmm 

Wtcoot. T£©JS@«C~H>T«ISiU IFffiUc. & 
(l)'<!/+tt 

W»ttffl»tt©JtniRJKCffi«: rUjR©jfttt v y ? * > 20 

O-6-10<I 

x-ufflfcU: 

&IJIffi£gfc. A>Fa-7tEt«^ 15MH 
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O: ^a-y + >^J&L/ 
A: -aJ^a^ + >y*tj 
x : T'a v+>yi/Tl»S 
Ollfftt 

(i¥fflfigig> 
0:X£(cMirct« 
A: flBMKHffTft-Cl>ttl> 
x : *ofc<»)W-C*-Cl^j:t> 

[0032] 
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